SR function in malignant hyperthermia.
Malignant hyperthermia (MH) is a genetic disease in man and other animal species that predisposes to a catastrophic hypermetabolic syndrome that is triggered by certain anesthetic agents. A working hypothesis is that a defect in regulation of muscle cell calcium is the primary mechanism that initiates the MH syndrome. This paper reviews the evidence for a defect in muscle cell calcium as regulated by the sarcoplasmic reticulum membrane system. Skeletal muscle biopsied from MH man, pigs and dogs has abnormal in vitro contracture response to halothane and caffeine and these responses can be altered by lowering calcium content of the bathing solution and/or the muscle. Measurements of MH muscle cell Ca2+ by Ca2+-specific microelectrodes in vivo and fura-2 in vitro have demonstrated abnormal Ca2+ levels in resting and in caffeine-stimulated states. The SR membrane system is the primary calcium regulating organelle in skeletal muscle and a likely site for the defect in MH muscle. Two Ca2+ regulating functions of the SR have been explored in SR isolated from MH muscle. An abnormality of the 100K Ca2+-ATPase protein that functions to transport Ca2+ from myoplasm to inside the SR does not appear to be responsible for MH. The most probable defective site in the SR appears to be Ca2+ release channels and a Ca2+-induced Ca2+ release pathway has been shown to be abnormal in SR from MH human and pig muscle.